Purpose of review Colorectal cancer (CRC) is one of the most common cancers and the fourth leading cause of cancer-related deaths worldwide. Diet has a significant impact on the risk of developing CRC, but though processed meat is a known positive contributor, the effects of other dietary components are largely mixed. This review focuses on dietary patterns to describe the complexity of dietary diversity and overall food consumption and to examine the relationship between dietary patterns and risk of CRC.
INTRODUCTION
Colorectal cancer (CRC) is the third most common cancer in men, the second in women [1 & ], and the fourth leading cause of cancer-related deaths worldwide [2 && ]. The incidence of CRC varies greatly among countries and correlates with indices of economic development. More developed countries in Oceania and Europe have a higher incidence of CRC, whereas Africa and Asia have a lower incidence [1 ,2 && ]. With advances in early screening and treatment, the incidence of CRC is stabilizing or even decreasing in more developed countries, though it still ranks among the highest among cancer types. However, the silver lining is that CRC is largely preventable and that diet has a great impact on the risk of developing the disease.
The World Cancer Research Fund (WCRF) and American Institute for Cancer Research (AICR) publish and continuously update global reports of cancer data [2 && ]. In addition, our previous review summarized major epidemiologic studies and examined the relationship between CRC incidence and various dietary components such as red/processed meat, fish, fiber, and fruits and vegetables ]. However, it is likely that a dietary pattern -rather than a single food -may significantly influence the incidence and outcomes of CRC. Thus, the current review updates the findings on dietary patterns and risk of CRC. We conducted a PubMed search for human studies published from January 2017 to September 2018, using key words including CRC, diet, nutrition, and epidemiology.
Compared to the Western dietary pattern, the prudent or Mediterranean dietary pattern associates with a significantly decreased risk of developing CRC.
Dietary indices are practical tools for measuring the inflammatory potential and quality of individuals' diets, and they can be used to make personalized recommendations.
CRC prevention involves adopting all the components of a healthy lifestyle, including healthy dietary patterns and behaviors such as maintaining physical activity, not smoking, limiting alcohol intake, so on.
Most epidemiologic studies focus on the impact of diets on the incidence of CRC, but more studies need to investigate the effects of diet on clinical outcomes of CRC patients. ]. The potential protective effects of Mediterranean diets could be attributed to their high content of oily fish, nuts, olives, and olive oil. Indeed, higher consumption of nuts and fish has been shown to associate with better disease-free survival, recurrence-free survival, and overall survival of CRC patients [13, 14] .
Collectively, these studies support the hypothesis that healthy dietary patterns decrease the risk of developing CRC. Not surprisingly, individuals who consume healthy diets also have a lower BMI and adopt healthier behaviors, indicating that an overall healthy lifestyle, not just diet, needs to be maintained to prevent CRC.
THE RELATIONSHIP BETWEEN DIETARY INDEX AND COLORECTAL CANCER
Acute inflammation typically occurs as a normal response for tissue repair, whereas chronic inflammation is a persistent condition that can lead to tissue destruction. Chronic inflammation has been reported to contribute to the development and progression of many types of cancer, including CRC. Thus, measuring the inflammatory potential of diets is advantageous for comparing individuals who consume different dietary patterns.
Pro ]. These results indicate dynamic interactions among the immune system, gut microbiota, and diet during the development of CRC.
Collectively, the results of these studies are consistent with those that examined dietary patterns. In the same way that calorie counts are provided on almost all food labels, DII scores might better indicate the inflammatory potential and quality of food items. Using this approach, precision design of diets for preventing and/or treating CRC would be both possible and warranted. ]. In addition, the American Cancer Society's Guidelines on nutrition and physical activity for cancer prevention (ACS guidelines) emphasizes the following key points: keep body weight within the healthy range, become physically active, maintain a diverse and healthy dietary pattern, and avoid smoking and drinking. By combining all these behavioral factors together, it is possible to estimate an individual's overall risk of developing CRC.
THE RELATIONSHIP BETWEEN ADHERENCE TO CANCER PREVENTION GUIDELINES AND COLORECTAL CANCER
Studies that investigated the relationship between adherence to cancer prevention guidelines and risk of CRC are shown in Table 3 . One analysis of two Italian case-control studies directly examined the relationship between degree of adherence to the WCRF/AICR recommendations and the risk of developing CRC [24] . Higher adherence associated with a significantly decreased CRC risk (OR ¼ 0.67, 95% CI: 0.56-0.80). For diet-specific recommendations, inverse associations were also observed for higher adherence scores (OR ¼ 0.71, 95% CI: 0.61-0.84) [24] . Similarly, the UK Women's Cohort Study also found that individuals with higher adherence scores had lower risk of CRC (HR ¼ 0.73, 95% CI: 0.48-1.10) [25] . The Cancer and Leukemia Group B 89803/Alliance Trial, on the other hand, investigated the impact of following the ACS guidelines on the ]. On a scale of six (one point each for BMI, physical activity, intake of vegetables, fruits, whole grains, and red/processed meats), patients with scores 5-6 had a 42% decreased risk of death and improved disease-free survival compared with patients with scores 0-1 (HR ¼ 0.58, 95% CI: 0.34-0.99). When considering alcohol consumption in an adjusted scale of eight (2 points for alcohol intake), patients with scores 6-8 had markedly better overall survival (HR ¼ 0.49, 95% CI: 0.32-0.76), disease-free survival (HR ¼ 0.58, 95% CI: 0.40-0.84), and recurrence-free survival (HR ¼ 0.64, 95% CI: 0.44-0.94) than patients with scores 0-2 [26 && ]. Furthermore, two regional prospective studies -the UK Biobank study [27] and the Shanghai Men's Health Study in China [28] produced similar results: that adopting all healthy behaviors (low alcohol intake, no smoking, healthy BMI, physical activity, and a healthy diet) most significantly reduced the risk of developing CRC.
Collectively, these studies highlight the importance of closely following the guidelines, not only for preventing CRC among the general population but also for improving the clinical outcomes of CRC patients.
CONCLUSION
The current review summarizes the findings of epidemiologic studies that were published between January 2017 and September 2018. These studies focused on the relationship of dietary pattern, DII, and adherence to guidelines and the risk of developing CRC. Overall, they recommend healthy dietary patterns, anti-inflammatory diets, and behaviors outlined in the WCRF/AICR guidelines for preventing and treating CRC.
It is not surprising that prudent and Mediterranean dietary patterns decrease the risk of CRC, whereas the Western dietary pattern does the reverse. Dietary indices are relatively new concepts, but they have drawn much attention as they provide a practical way to evaluate the quality of individuals' diets. More importantly, they can function as a basic platform on which to personalize dietary suggestions for preventing and/or treating CRC, because predefined dietary patterns may not be acceptable to everyone. The indices have limitations, however. For example, the inflammatory potential of most food items remains unclear and needs to be thoroughly examined. In addition, the 'bad luck' theory of cancer development [29, 30] is still controversial, and the findings of epidemiologic studies could be described as observations and analytic correlations. However, the relationships between diet and clinical outcomes of cancer patients can be evaluated directly, and more such studies are urgently needed. Furthermore, it is likely that combining all healthy behaviors is more critical than just following one [24] Adherence to the diet-specific WCRF/AICR recommendations (0-5) [28] 
